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5 )  Height of shear line above load water 
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(Thi s  tes t  i s  not a necessary part of t$e Simplified Stability 
Procedure but it may be used as a prelirainary check when the 
s t ab i l i t y  is believed t o  be marginal.) 

1, After ths Required Test Weight (W) has been placed on board and the Freeboard (f) 
has been measured, rig a penduluar. free to swing athartShip8 a t  any convenient 
location on the Yesse1. ~rrmge it so that the bob ie abaut 1/8# above the de&+ 
Make a chalk mark on the deck directly beneath the bob. 

2; Move the test weight to obtain a heeling mrmnt equal to l/lr of the Required 
Heeling Moment (4) It is  Buggested tha t  the weights having the longest levers 
be moved so as to minimiee the amount of we3ght handled. 

Qe-quarter __-_.- ------ 4 8 -,--,,,,,%* msb 
Heeling Moment: Reqfd, H.M. (4) 

3. After the weight has been "red$ make a chalk mrk on the deck directly beneath 
the pendulum bob, than 0- 

- 
Distance frsa pivot t o  deck is pendulum length (pend. 1.) 
Distance between chalk pLELI.lks is pendulum deflection (pend. d.) 

If M a x i m u m  Allmable Heeling M6ment 18 LESS than ths 
Required Heeling Molaent (b), the V S S S S l  wIU. Probabu 
f a i l  the ts& by the mount indicated b l o w  - 

Req'd. Heeling Moment = -_--_._-_ 
I' t' 

If Wind Heel (bb) appliest 
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(1) For rerrsels c.rrging cargo as w e l l  a8 passengers, follow the same 
test procdare 88 for  vessels carrging passenger8 alone except 
that, i n  addition to  the passenger b a t  weight, the maxiAlum dead- 
weight of cargo peraitted shall be on board, i n  place, and 80 
muaged as t o  simulate tbe most unfavorable vertical center of 
gr.vity l ikely to occur i n  wrvice. 

I (2) a ~ w ~  the b.JdmML deadweight of cargo permitted to be carrledr 
* .  

WEIOHTOFCARQO Approx. Location of C.G. 
, 

I 

P O a 8  A f t  of Stoa Above Top of Keel , 

(3) Complete the 25% Test based on the Passenger Heeling M o m e n t  or 
ths Wind Reeling Hanent whichever is applicable axid note the 
urticipa ted test resul to 

If the anticipated result or the tes t  indiaates that the veas01. 
w i l l  fa i l ,  the ent i re  t e s t  must be repeated w i t h  a reduced 
number of passengers and/or a reduced amount. of cargo, or by 
utilizing any omer corrective measure available. 

If the anticipated result of the t e s t  indicates that the vesrrel 
W i l l  pass, then w i t h  the  vessel i n  the heeled condition and being 
Cautious hat to  d i s tu rb  any of the test waights which were 
shifted in order to heel the vessel; remove approximtsly 
onaguarter of the cargo h.aa the Yessel exercising. great care 
to raaove 3t from or synametrically about the centerline. 

(4) 

(51 

(a) If the pendulum deflection DECREASES or reanaha unchanged 
0- replace the cargo which was remmed and ~ a n p l e b  the 
s t a b i l i t y  tes t  procedure. 

If the pendulum deflection RJCREASES i t  indicates that 
the cargo may be Improving the stabi l i ty  of the vessel, 
Therefore, remove all of the cargo frcxti the vessel, 
replace the t es t  wbight8 i n  their original position sa 
as to remove all l i a t ,  remeamre the freeldxd (f), and 
repeat the 25% Test I n  its entirety for the, new condition 
of loading. If this second 25% Test indicates that the 
veesel will pass, ccrcaplete the s tabi l i ty  tes t  procedure, 

(b) 

( 6 )  If the ves~:el passes the stability test procedure under these 
Conditions, it  28 deemed t o  have adequate s tabi l i ty  for the safe 
carriage of paasqers allowed regardless of whether or not cargo, 
not excepls of. the amount specified In Item (2) abcrVe, is 

GPO 961-605 



STABILITY CALCULATIONS FOR PONTOON VESSELS 

H = HEIGHT 
C = CHORD 
Ref A = MARKS' MECHANICAL ENGINEERS HANDBOOK - 

Mathematical tables, Segements of circles given H/C 

Area of sections & B I *  = 315.462 at position L1 as determined 
by the following calculation: 

H/C = 14/29 I ,482 From column "A" of Ref "A" = .7770 

H X C X .7770 = 14 x 29 x .7770 = 315.462 cu. in. 

Area of section i i ~ t i  = 209.19 at position L2 as determined by the 
following calculation: 

H/C = 11/25 = -44 from column "A" of Ref "A" = .7607 

H X C X -7607 = 11 X 25 X ,7607 = 209.19 

Area of Section tfgft = 106.272 as dtermined by the following 
calculation: 

315.462 - area of sections A & B 
-209.19 - area of section A 
106.272 - area of section,B 

With the load 
equal to or greater than section B. 

in the 2nd position the area of section A must be 
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MARINE SAFETY MANUAL i L 

6.D.2.c.(6) (g) (cont'd) during a vessel's service. Examples are lattice 
leg sections on MODU's and drilling related equipment. 
Since a detailed historical record of changes made to a 
vessel may not be maintained] the outfitting of a vessel at 
the time of a stability test or deadweight survey needs to 
be accurately documented. - 

3 .  Simplified Stability Tests For Small Passenyer Vessels (46 CFR 171.0301. 

a. General. m e  following small passenger vessels will normally be 
permitted to perform the simplified stability test described in 46 CFR 
171.030 in lieu of an anclining experiment: 

. .  

. 2  -. - 
,z. - 

4 .  
c'. 

b 

C. 

(1) " S "  vessels carrying 150 passengers or less on domestic voyages; 
and 

(2) ' t ~ ' g  vessels carrying 12 passengers or less on international 
voyages. 

Pontoon-Tne Vessels. Figures 6-2 and 6-3  outline the recommended 
procedures for a stability proof test for pontoon-type small passenger 
vessels under 65 feet in length and restricted to protected waters. 

the 
two 

shall be consulted. The MSC will determine if 
stability can be evaluated with a proof test or if stability must be 
evaluated using an inclining experiment and calculations. 

SOLAS ADDlicable Vessels. 
substituted for the inclining experiment and for the stability 
calculations required by SOLAS provided exemptions from the stability 
requirements of SOLAS 74, as amended, are issued. Volume I1 of this 
manual (9.H.3.a) and SOLAS 74, Chapter IX-1, Regulation 1.4, provide 
for such exemptions. 
for SOLAS exemptions. 

A simplified stability test may be 

All domestic requirements must be met to qualify 

Evaluation Of Weight - Changes To Liphtshig. During its service life a 
vessel may be modified without changine its buoyant hull form. 
inclining is required unless the changes are minor or do not adversely 
impact the vessel's stability. 
MSC determines they are accurate, or acceptable penalties in VCG are 
applied to the calculations. 
critical to the accuracy of calculations. 
with a total weight greater than 2 percent of lightship displacement will 
necessitate a deadweight survey (or even a complete inclining) to Verify 
calculations. 

A complete 

Weight calculations are acceptable if the 

The nature of the weights changed is 
Often, miscellaneous changes 

Weight changes should be combined for the total change, 

CH- 2 6 - 2 6  
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FIGURE 6-2 

TRANSVERSE S T A B I L I T Y  STANDARD 

c. L. 
F u l l  Load on C. L. F u l l  Load 

Pontoon 
END VIEW 

WILl = Water l i n e  f o r  f u l l  load symmetrical a t h w a r t s h i p  loading. 
W2L2 = Water l i n e  for f u l l  l oad ,  extreme outboard loading .  

With load i n  ex t r eme  outboard p o s i t i o n ,  p o s i t i o n  (21, rrea (A) must be equa l  to 
o r  g r e a t e r  than area @). 

. 

FIGURE 6-3 

LONGITUDINAL S T A B I L I T Y  STANDARD 

F u l l  Load F u l l  Load 
(Amidships) (Extreme Forward o r  Af t  

(1 1 (3 1 

SIDE VIEW 

Po8 i t  ion)  

Fbd . 

c. L. 

W L 

W3L3 = Water l l n e  f o r  i u l l  load, loading  a t  deck end, forward o r  a f t .  

With load  i n  e x t r e m e  forward or a f t  position, top of pontoon m u s t  n o t  be r o b e r g e d .  

- Water l i n e  f o r  f u l l  load synrmetrical l o n g i t u d i n a l  loading.  1 1  

CH-2 6-2 8 


